Tamoxifen inhibits osteoclast-mediated resorption of trabecular bone in ovarian hormone-deficient rats.
The effects of the nonsteroidal antiestrogen tamoxifen were determined on trabecular bone mass in the proximal tibial metaphysis of intact and ovariectomized rats. Rats were ovariectomized at the beginning of the study. On day 7 of the study, 5-mg slow release pellets of tamoxifen or placebo were implanted sc. All of the rats were killed on day 28 of the experiment. Sections of the proximal tibial metaphysis were stained for acid phosphatase and evaluated histomorphometrically. Ovariectomy resulted in marked loss of bone. Compared to the values in sham-operated animals, the trabecular bone at a sampling site in the secondary spongiosa of ovariectomized rats was reduced by more than 60%, the length of trabecular bone surface covered by osteoclasts was increased by 563%, the percentage of trabecular bone surface covered by osteoclasts was increased by 567%, the mean osteoclast size was increased by 84%, and the number of nuclei per osteoclast was increased by 38%. In contrast, treatment of ovariectomized rats for 3 weeks with tamoxifen restored the histomorphometric measurements to values comparable to those in sham-operated animals. 17 beta-Estradiol increased trabecular bone fractional area in ovariectomized and sham-operated rats, and administration of tamoxifen to estrogen-treated, ovariectomized, and sham-operated animals produced a further increase in trabecular bone. In summary, 1) ovariectomy resulted in large increases in both the number and activity of osteoclasts, 2) the increased bone resorption associated with ovariectomy produced a net loss of trabecular bone, and 3) treatment of ovariectomized rats with tamoxifen prevented these skeletal changes. The results indicate that in the rat, tamoxifen mimics the effects of estrogen on trabecular bone at concentrations that are not uterotropic.